INTRODUCTION
============

The esophageal motility disorders include any condition whose symptoms are mainly dysphagia and chest pain and, thus, suspected of esophageal origin^[@r19]^. They may be as uncomfortable feeling of \"ball\" in the throat (pharyngeal globe), or it can be more noticeable in swallowing. It is common symptom reported by up to 46% of apparently healthy individuals and with peak incidence in middle age^[@r05]^. Dysphagia is common symptom with different forms of presentation, but always with difficulty in swallowing for solids, pastes and/or liquids. Depending on the severity and frequency, may lead patients to weight loss and malnutrition^[@r04],[@r07],[@r13]^.

The prevalence of functional pain, presumably of esophageal origin, is not known. However, pain in non-cardiac chest affects up to 26% of the general population and has no gender predilection^[@r11]^. The gastroesophageal reflux disease is the most common cause for non-cardiac pain, representing up to 60% of patients. Thus, exclude cardiac chest pain not related to gastroesophageal reflux should be the first goal of any diagnostic evaluation^[@r03],[@r06]^.

Functional diseases of the esophagus are motility disorders that can be primary, if the motor alteration is the very expression of the disease, or secondary, if the underlying disease is systemic and esophageal involvement is only one of its manifestations. Examples of secondary are: diabetes mellitus, chronic idiopathic pseudo-obstruction, scleroderma, mixed connective tissue disease, rheumatoid arthritis, systemic lupus erythematosus, Chagas disease, alcoholism, amyloidosis, myxedema and multiple sclerosis^[@r13]^. As the pathophysiological processes in the secondary motor disorders are relatively well defined, it is easy to understand the origin of the abnormality affecting motor function^[@r13]^. However, in the absence of obvious cause, the classification of the main motor disorders is based on the lower esophageal sphincter and esophageal peristalsis abnormalities, and recorded by manometry.

Such disorders are currently more understood and can be explained on the basis of inhibitory defect or defective excitatory innervation of esophageal body and lower sphincter. Included in this group are achalasia, diffuse esophageal spasm, nutcracker esophagus, lower esophageal sphincter hypertension, ineffective esophageal motility and lower esophageal sphincter hypotension^[@r08]^.

The objective of this study is to determine the prevalence of primary esophageal motor disorders and relate them to the endoscopic and clinical findings in order to better be characterized.

METHODS
=======

Were analyzed retrospectively 2614 manometric exams, being 1529 (58.49%) in women and 1085 (41.51%) in men, realized in private gastroenterology service, in which primary motor disorders of the esophagus were searched. Were found 299 cases in which were sought clinical and/or endoscopic data that motivated the exams.

Regarding manometry, were evaluated the lower esophageal sphincter (LES), the average respiratory pressure and maximal expiratory pressure evaluated by four radial channels, plus LES relaxation percentage. In the esophageal body was evaluated the presence of peristalsis, the wave conducted percentile (peristaltic) as well as amplitude and duration of the waves. There was also assessment of the upper esophageal sphincter pressure as the average of the four radial channels, in addition to relaxation and synchrony with the pharyngeal contraction.

For the diagnosis of primary esophageal motor disorder the following definitions were followed: 1) achalasia - absence of esophageal peristalsis^[@r07],[@r12]^; 2) Nutcracker esophagus - Richter and Gothenburg criteria - characterized, respectively, by the presence of peristaltic contractions of greater amplitude or equal to 180 mmHg measured from the mean amplitude of 3 cm and 8 cm above LES^[@r16]^ and amplitude of contraction of the esophageal body greater than 180 mmHg at any level^[@r16]^; 3) ineffective esophageal motility - 30% or more of water swallowing with distal amplitudes below 30 mmHg^[@r08]^; 4) diffuse spasm - simultaneous contraction of the distal esophagus in over 20% of the water swallowing, amplitude of contractions higher than 30 mmHg, and normal intermittent peristalsis^[@r22]^; 5) hypertensive lower esophageal sphincter - LES pressure more than 45 mmHg with normal LES peristalsis and relaxation^[@r08]^.

From the analysis of these data were selected the ones with diagnosis of primary motor disorders of the esophagus. Using the same chart, data were correlated from 119 patients, the endoscopy and clinical manifestations usually associated with primary motor disorders of the esophagus, ie, heartburn, chest pain of presumed esophageal origin, dysphagia, odynophagia, regurgitation, pharyngeal globe and extra-esophageal symptoms, particularly cough and hoarseness. Endoscopic evaluation looked for food residue in the esophagus, hiatal hernia and erosive esophagitis.

For statistical analysis, the chi-square test (χ^[@r02]^) or Fisher\'s exact test (p)^[@r21]^were applied, in order to compare prevalence between genders as well as to compare the motor disorders on manometry in relation to symptoms and endoscopic findings. The significance level was set at 0.05 or 5.0%.

RESULTS
=======

Primary functional disorders
----------------------------

Were found, according to the esophageal manometry, 49 cases of achalasia; 73 of diffuse spasm; 82 of ineffective esophageal motility; 89 of the esophagus Nutcracker, 21 by the criterion of Richter and 68 by Gothenburg´s; and six lower esophageal sphincter hypertension.

In addition, from esophageal manometry with primary motor disorder, only 119 had medical records with clinical and endoscopic examinations subject to analysis, thus the remainder of the examination was not considered in the statistical study.

In achalasia, esophageal Nutcracker both criteria, and ineffective esophageal motility, the percentages were similar for both genders; but, in diffuse spasm and LES hypertension was predominance of women ([Figure 1](#f01){ref-type="fig"}).
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Achalasia (n=14)
----------------

### Associated clinical findings

Heartburn was found in eight patients (57.14%); insufficiency in nine (64.29%); dysphagia in nine (64.29%); non-cardiac chest pain in six (41.86%); extra-esophageal symptoms (cough and hoarseness) in two (14.29%). The pharyngeal globe complaints and sore throat were not identified in any of the analyzed patients with manometric diagnosis of achalasia.

### Endoscopic findings

It was verified the presence of hiatal hernia in eight patients (57.14%); erosive esophagitis in four (28.57%); and only one (7.14%) had residual food at the esophageal lumen.

Diffuse spasm (n=33)
--------------------

### Associated clinical findings

Heartburn was reported in 24 patients (72.72%); regurgitation in 21 (63.63%); dysphagia in 12 (36.36%); non-cardiac chest pain in eight (24.24%); two pharyngeal globe (6.06%); three odynophagia (9.09%); extra-esophageal symptoms (cough and hoarseness) in five (15.15%).

### Endoscopic findings

The presence of hiatal hernia was described in 22 patients (66.66%); and erosive esophagitis in 13 (39.39%). Was not found any food waste on these patients.

Ineffective esophageal motility (n=29)
--------------------------------------

### Associated clinical findings

Heartburn was present in 21 patients (72.41%); regurgitation in 21 (72.41%); dysphagia in four (13.79%); non-cardiac chest pain in four (13.79%); pharyngeal globe in six (20.69%); one odynophagia (3.45%); and extra-esophageal symptoms (cough and hoarseness) in 13 patients (44.83%).

### Endoscopic findings

Hiatal hernia was present in 18 patients (63.07%); erosive esophagitis in 17 (58.62%); and food waste in one patient (3.45%).

Nutcracker esophagus (n=40)
---------------------------

### According to the Richter criterion (n=17)

Associated clinical findings

Heartburn was found in 13 patients (76.47); regurgitation in six (35.29%); dysphagia in four (23.53%); non-cardiac chest pain in four (23.53%); two pharyngeal globe (11.76%); and extra-esophageal symptoms (cough and hoarseness) in three (17.65%). Odynophagia was not found in any patient.

### Endoscopic findings

Erosive esophagitis was found in nine patients (52.94%); and hiatal hernia in 13 (76.47%). In none was confirmed the presence of food waste on exam.

### According to the Gothenburg criterion (n=23)

Associated clinical findings

Heartburn was found in 20 patients (86.96%); regurgitation in 10 (43.48%); dysphagia in seven (30.43%); non-cardiac chest pain in six (26.09%); pharyngeal globe in five (21.74%); two odynophagia (8.70%); and extra-esophageal symptoms (cough and hoarseness) in 11 (47.83%).

### Endoscopic findings

Was found hiatal hernia in 20 patients (86.96%); and erosive esophagitis in seven (30.43%). No patient showed the presence of food waste through endoscopy.

Lower esophageal sphincter hypertension (n=3)
---------------------------------------------

### Associated clinical findings

Heartburn was found in two patients (66.66%); regurgitation in one (33.33%); dysphagia in one (33.33%); non-cardiac chest pain in one (33.33%); pharyngeal globe in one (33.33%); sore throat in one (33.33%); and extra-esophageal symptoms (cough and hoarseness) in two.

### Endoscopic findings

The presence of hiatal hernia was found in two patients (66.66%); erosive esophagitis and in one (33.33%). There was no residual food with endoscopy.

[Table 1](#t01){ref-type="table"} summarizes the clinical and endoscopic data analyzed findings.

###### 

Incidence of clinical and endoscopic findings correlated to manometric data (n= 119)

                                                       Achalasia (n=14)   Diffuse esophageal spasm (n=33)   Ineffective esophageal motility (n=29)   Nutcracker esophagus (n=40)   Lower esophageal sphincter hypertension (n=3)   
  ------------------------------------ --------------- ------------------ --------------------------------- ---------------------------------------- ----------------------------- ----------------------------------------------- ------------
  Associated clinical findings         Pyrosis         8 (57,14%)         24 (72,72%)                       21 (72,41%)                              13 (76,47%)                   20 (86,96%)                                     2 (66,66%)
  Regurgitation                        9 (64,29%)      21 (63,63%)        21 (72,41%                        6 (35,29%)                               10 (43,48%)                   1 (33,33%)                                      
  Disphagia                            9 (64,29%)      12 (36,36%)        4 (13,79%)                        4(23,53%)                                7 (30,43%)                    1 (33,33%)                                      
  Non-cardiac chest pain               6 (41,86%)      8 (24,24%)         4 (13,79%)                        4 (23,53%)                               6 (26,09%)                    1 (33,33%)                                      
  Extra-esophageal symptoms            2 (14,29%)      5 (15,15%)         13 (44,83%)                       3 (17,65%)                               11 (47,83%)                   2 (66,66%)                                      
  Pharingeal globe                     \-              2 (6,06%)          6 (20,69%)                        2 (11,76%)                               5 (21,74%)                    1 (33,33%)                                      
  Odinophagia                          \-              3 (9,09%)          1 (3,45%)                         \-                                       2 (8,70%)                     1 (33,33%)                                      
  Endoscopic findings                  Hiatal hernia   8 (57,14%)         22 (66,66%)                       18 (63,07%)                              9 (52,94%)                    20 (86,96%)                                     2 (66,66%)
  Erosive esophagitis                  4 (28,57%)      13 (39,39%)        17 (58,62%)                       13 (76,47%)                              7 (30,43%)                    1 (33,33%)                                      
  Residual waste in esophageal lumen   1 (7,14%)       \-                 1 (3,45%)                         \-                                       \-                            \-                                              

Associated clinical disorders and diseases (n=119)
--------------------------------------------------

### Dysphagia versus disorders

Dysphagia was more frequently found in achalasia than in other conditions ([Figure 2](#f02){ref-type="fig"}).
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### Extra-esophageal symptoms versus diseases

Hypertensive LES was the disosrder with more extra-esophageal symptoms ([Figure 3](#f03){ref-type="fig"})

![Distribution of extra-esophageal symptoms of primary esophageal motor diseases](abcd-28-01-0032-g03){#f03}

Endoscopic findings and diseases
--------------------------------

There was no statistical relevance of these data.

DISCUSSION
==========

Esophageal manometry is considered the gold standard test for diagnosis of functional disorders of the esophagus. It is possible to identify the presence or absence of esophageal aperistalsis, no relaxation or incomplete LES relaxation, in the case of achalasia^[@r17]^.

Based on the results observed in this study it is clear that it cannot be taken into consideration only the heartburn and erosive esophagitis in the diagnosis of gastroesophageal reflux disease as criteria for performing surgical treatment, since there are also significant prevalence of this symptom and endoscopic finding in other primary functional disorders of the esophagus, so, demonstrating the need of manometry as a preoperative examination in patients with this condition.

Many studies report dysphagia and regurgitation as main symptoms of achalasia^[@r01],[@r08],[@r15]^ with prevalence rates above 90% and 76-91%, respectivamente^[@r01],[@r14]^. In this paper, dysphagia was observed in only 64.29% of patients; even more common than in other primary motor disorders of the esophagus, it cannot be considered pathognomonic. Stand out from here the importance of dysphagia scales that could better characterize and allow proper comparison with the literature^[@r20]^. Its clinical importance lies in the fact that it is the main symptom of the primary functional diseases of the esophagus and its characterization is essential to the management of these patients^[@r02]^.

The cough and hoarseness symptoms were observed in all primary esophageal disorders, but more prevalent in hypertensive lower esophageal sphincter, although with the bias of the small sample in this condition.

The cases of Nutcracker esophagusl diagnosed by either Richter or Gothenburg criteria did not change significantly among the analyzed parameters.

Note that these data were obtained with conventional manometry and currently there is high-resolution manometry, which was developed with lumen catheters spaced less than 2 cm. This examination reveals the complex functional anatomy of esophageal peristalsis and esophagogastric junction^[@r09],[@r10],[@r18]^. It improves the ability to verify the effectiveness to conduct the bolus through the esophagus and the occurrence of reflux, compared to the conventional system^[@r09],[@r10],[@r18]^. Although in general the diagnostic correlation between the two is high, the new method improves the diagnostic yield, especially in cases of functional dysphagia.

The measurement of the esophagogastric pressure gradient increases diagnostic accuracy for achalasia in the differential diagnosis with diffuse spasm. It differs from the rapid rise in intra-bolus pressure (focal dysmotility or impaired function of the LES), which occurs in achalasia^[@r09],[@r10],[@r18]^.

Thus, the correlation between manometric findings and the future of the treatment of achalasia needs to be revised in the near future, including chagasic etiology^[@r23]^.

So, with this more accurate methodology it could be verified that in this study the cases of achalasia were underestimated, possibly requiring change on strategy, as that preferential treatment is surgical and effective.

CONCLUSION
==========

The clinical and endoscopic findings have little value in the characterization of the primary motor disorders of the esophagus, showing even more the need for manometry, particularly in the preoperative period of gastroesophageal reflux disease.
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